
Teton Dam Failure
failure, damage, lessons



Teton Dam
 Located on the Teton River above Rexburg Idaho
 305 ft high, 3,100 feet long earth embankment
Proposed in 1963 by the Bureau of Reclamation and passed by 

congress without opposition
Constructed for irrigation, flood control, and power generation
 $100 million construction cost





Engineering
Geology of the entire region is volcanic
 Fissured basalt and rhyolitic ash flow, highly permeable
USGS surveys indicated the prevalence of the volcanic 

substrate, in addition to high potential seismicity.  5 earthquakes 
nearby in 5 years, 2 of significant magnitude.
Geologic concerns downplayed during editing process of report 

preparation and submittal.
Bureau planned grout curtains to seal abutments and base of 

dam.



Construction
During excavation large and extensive fissures were 

discovered.  Some more readily classified as “caves”.  
Bureau performed twice as much grouting as originally 

anticipated, but did not grout many fissures and caves outside 
of keyway trench.  
Dam completed in November 1975 and reservoir began filling.
After heavy snows standard fill rate of 1 ft/day was doubled to 2 

ft/day and a month later doubled again to 4 ft/day.Rexburg Civil Defense 
Cave





June 3-4 1976
Reservoir nearly full
Only outlet ready for flow releases is emergency outlet works. 

No functioning gates yet in place.  
 Three small seeps discovered downstream from toe of dam in 

right abutment.  Clear water, bureau saw no cause for concern.



June 5 1976
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7:30 AM
 Turbidity from seep through right abutment noted

8:30 AM
Seepage examined and estimated to be 20 – 30 cfs

9:30 AM
Seepage estimated to be 40 – 50 cfs
Project Construction Engineer (PCE) considered 

alerting area residents, but didn’t want to cause 
panic so decided otherwise.



10:15 – 10:45 AM
Wet spot on the embankment forms and rapidly 

begins to flow and erode embankment materials.
 Loud noise heard by several people
 Two bulldozers begin to push materials into the 

hole in the embankment
PCE notifies 2 county sheriff’s offices, advises of 

flooding, says prepare to evacuate.





11:00AM – 11:30AM
Whirlpool develops in reservoir
Additional notification to sheriff’s offices to evacuate 

areas below dam
Efforts initiated to fill whirlpool
Dozers slide into downstream hole in embankment 

– operators rescued













11:45AM
Sinkhole forms on embankment near crest
Dozers attempting to fill whirlpool removed and 

personnel flee dam
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Damages
 11 deaths
 13,000 head of cattle lost
 In Rexburg area 80% of existing structures damaged
 Teton River ecology decimated
Native cutthroat trout population endangered
Damage estimates range up to $2 billion
Claims program ended in 1987 with 7,563 claims paid for a total 

of $322 million (>$1.7B in today’s $)



Investigative Panel
Panel assembled by governor of Idaho and secretary of interior
Composed of prominent civil and geotechnical engineers
 Investigation included field excavation down to grout curtain and 

extensive lab testing
 Issued report in December 1976



Panel Findings
 The pre-design site and geologic studies were appropriate
 Construction was carried out properly and conformed with design
 Differential settlement and seismicity were not factors
Grout curtain was not extensive enough, and overall structure relied 

too heavily on it, no redundancy
 Failure Mechanism:

o Fissures and cracks in the rhyolite abutments allowed seepage which in-turn 
caused internal erosion

o Loess soil used in the core was permeable and highly erodible



2-26-72 – WV -
Buffalo Mining 

tailings dam 
failure

125 deaths

1972 -
Congress –

Public Law 92-
367 – Corps 

auth. to 
inventory and 
inspect  non-
public dams

6-5-76 – Teton 
Dam Failure
11 deaths

1977 – Jimmy 
Carter directs 

Corps to 
inspect non-
federal high-
hazard dams

4-23-1977 –
Jimmy Carter 
memorandum 

to heads of 
federal 

agencies on 
dam safety

8-4-77 – FERC 
chartered by 

DOE 
Organization 

Act

11-6-77 – GA -
Kelly Barnes 
Dam Failure
39 deaths

1979 – Jimmy 
Carter 

establishes 
FEMA – FEMA 
to coordinate 
all dam safety 
efforts, federal 
guidelines for 

dam safety

1-28-81 – CFR 
Order 122 –

Revokes 
previous FERC 
Part 12 – adds 

incident 
reporting, 

EAP’s, 
independent 
consultant 
inspections

1996 – National 
Dam Safety 
Program –

partnership of 
states, federal 
agencies, and 

others to 
establish and 

maintain 
effective dam 

safety 
programs

Landmark Regulatory Impacts



Lessons
oDam safety is just as critical for new 

structures as old
oEarly notification saves lives –

Emergency Action Plans matter
oBias, confidence, and arrogance 

don’t benefit dam safety
oCatastrophic consequences can 

manifest without dam failure
oConsider the swiss cheese model 

for risk management



Swiss Cheese Model
 In complex systems, defense layers 

stop hazards from creating losses 
(failures).
 No defense is 100% perfect, so 

holes exist in each layer.
 Risk is reduced by increasing 

number of defense layers, or by 
closing holes in (improving) existing 
layers.
 The effective manager of risk:

o Acknowledges their defenses are not 
perfect

o Continually strives to improve their 
layers of defense

o Seeks out new perspectives and new 
understanding of hazards

Hazards

Defense Layers

LOSSES!

• Design
• Conservatism
• Quality Control
• Inspections
• Reporting
• Maintenance
• Operations

• Emergency 
response

• Emergency Action 
Plans

• Etc.
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